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Abstract 



PURPOSE:To realize an atomic layer epitaxial device and atomid layer epitaxy suitable for mass production 
and causing no lowering of film quality, in the atomic layer epitaxy which is one of thin film forming technique 
and the atomic layer epitaxial device. 

CONSTITUTIONS an atomic layer epitaxial device for obtaining a prescribed film thickness by alternately 
exposing a substrate in atmosphere of plural different kinds of raw material gases and alternately forming a 
film on the surface of the substrate, the device is characterized in that a ring-like treating chamber 10 is 
formed between the inner wall 8 and outer walls 9 by concentrically arranging cylindrical outer wall 8 and 
inner wall 9, plural sheets of substrates 3 are put at prescribed intervals in the circumferential direction and a 
substrate holder 11 retained in the tangential direction is provided and the substrate holder 11 is attached in 
a rotating mechanism 12 rotating the center of the ring-like treating chamber 10 as a rotating center. 
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(2) 



#H?¥5-2 7 0 9 9 7 



1 



2 



i*5tt©fl.g(8) i:|*Jg(9) tHifcR*fcE«1-4£i [0 0 0 2] Sfc, WMMIKfcJl:* 61*. IfiftftSff 

T. AMK8.9) Mfcy>^tt©ffiS£<10)*j§M£L& Htt£A£K©*K]W§M£?tr«. «*. 

Ei* «, IIEL (ii/jf hn;|/5^.^-fe>x) /t*;P©*6 

»'J>y*o«ffl*(10)rtfc*^T. tt*tt©SK(3) till • «^tt • 5*MD#V*3n. 

fl«W*aMR*^--(lD*«*fcJ:t, if KTSxtf^+iz-fe^ *K*»ft?« 

U>^tt«M(19)©t»^S@4E*^t-r5le«E*«(l BR, K ttfcft*tlfc©;j(fx*^fcflD**T»Rfctt 

2)K, «ME©*^;i^-(ll)fc*0#W*i:fc. »U lB^^LT^<fc», XOftOftB&KJ* 

s«« t-r* affix t^s. 

[«f#«2] «ME©U>y«ttaa(10)K, NM^fl [0 0 0 3] 

' CJfi£©mMft&toT. K&#X«j&$(13)£n>J7# [«3fc©ftlR] H7 tttt£H57-35158 4*MICGft3 

x«»*(i4)*2esKE»u&.5:t.*wit*f«ii*a tiTv>st^*©ji^sxtf^+->-g»©iia&^-r0 

[«fjftE3] ||fat«*Ary-(ll)t. 2&©£« ***y-i©*HBC, HJ**WK:-fcll)llTii*3* 

(3,3) «t»«t"^to*©ttliTflf«SnT*»3. WiBfflJS SlDtttt. **K3fc»rtlLT\ A&:«aM©imtfx 

»*^«»«(13)*«ttf/tU7'*X«|ft«(14)&, tf* 20 A, B, C©AofcB»j!fX«|&»4 a. 4 b, 4c# 

££>-&©«« (3, 3) ©a»ft^TWRUfc!li:S«f« EBS*ITV»*. 

i-r5M^extf^+->-SM. [0 6 0 4] UfcfttoT, «&*— 3©£«fc£BT* 

[M*9I4] IKlt©Jta©fl(&tf;*SBft'l>K:££fc: . t, *«*;V^-2*iR^W*(6|K|5HB-r-3Ci:1?. ft 

"PfcSSSSSU &fcA>J7#Xfc±oTRK8#7. [0 0 0 5] CinfcftL (b) H«, fflSS 1 "PfciJ^ 

£-fiLfc&, «aS^ft»x©JB8#x©£H»fc T. ®eR«5tP3^^[pj(c-SK[Slc«S5:«:©S)S3 

UT*©+fcaS**a&U *fcyXU7#*TWHttj!f R« B jjifflef* C tT, Kff 

**Ht+*Cir. .!«©■»#;*©*««*■«■]» 50 ^XA©ft»PBa, 1 ««^B©«afta6b. 

*©«K, WIB©^-©JHEf^X©#IB»i:^x©IIi(6} X»Wi5l:6oTW5. 

^©*H«s3!sicB«-r*t*fc. *n-fn©w» [0006] < C ) <ea& *a*i+K*v»r. 

*^©*H«©Wfc/tu73jx©*BBat«»t, zrns. -t*»oii3t«DttrtT*t. is^asxs 

©#*Hft©i»fciWB©3i**aaa**rtTr, &a ftucWftLT. «T©aw3 ts»jjxA*-3!ft« 

o®n%7><DW®fix£Qfflmz®y)&z_TfmTz>jjm *&bfc&. ®%a7frt,wm%zA&®f!Lvrz&, mn 

W*«B] f[fB©g8©®**#X©#Ba£l$lwa<l 5. 

t«0*ATJjUW-«»-Rlt©»l«fJ!St>&«fc, 40 [0 0 0 7] 

Wt©K»»X©*Hft«aWWfciaOiftATj*gtr* [JHW^LJcSfcl-ftMH (a) m& 

%-mmo&m$:, **a2e*©«j>i*R©«aart» &v <b) 0©*i*-e«, ga©jg!j6f#x ©&«&$££ 

[ftH©i*M&RH] w*ft»5'-* , c#r, *&a£ 1 +-ess©flc*4#x# 

[000 1] «*ro£3, tV»5M«*t*D. inticMfrgveft 

T**JK?«XK**3/-S*J:rOTfBxK**->- [0 0 0 8] »ffi->-;M*£fc-f * 
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3 

K&LftV*. 

[0 0 0 9] (C) g^gl+KIS 

^fcxnsi^n«, jm©b*wx**B£ut. rks 
*fc3»nttfcwis«. ®ft#x©«o&Aic($iyja<*^ 
*fc©«j«©aiKttfc*tf, jaaffi**««<, 

fttp. iaww&sts, ft£©B«***s. 

[0 0 10] *ft, A*'J7^XJC«fcoTSa©K!(Sf^X 

OBAOBMftiBBfcLfc^ifc©. l-iM^JHaW* 
BB#fi<£Btt**R^. l/*U S«©Jlft#XW© 
WfcWIS»Ta<. KBtfXJWBafDfcoTRBtBfc 
3ii»5BBHSB*&n&V>. 

[ooii] *£&©&£$«■». ^©±^araatc 

: fjixtr^*5/-iw*±«Bi : ?jixhr^*s/-tt**. 
m-zzt. leafed. 

[0012] 

[RB*#ife-r-5fc©©#IH Bltt*B*CJ:*P* 
Bxtr**->-8B43£i^lxt;**->--fe©£* 

•Wtt. Btt0^8£jW9*B&ntt£BBt-«i:& 

r, aft* 8. 9Bfc'u>y*©«aaioat»*snT 

[0 0 13] ^-bT, ^©>J>^tt©fflSl[10l'JfC*H 
T. «&#©«« 3 £, PIR£Afi:B£©BB**fr> 

n-tn*. *&, u >^«»3ijiioo«f>iCf*@c«t»<>t 

[0 0 14] Sf#3l2©?gW«, tMBOcfcSftgBKfc 

t»T, u yftwummafc.* RR#rtfc»fB©BB** 

ttT, HfW XttB»13fc/tU 7#X«I&B14*«£EK 
[0 0 15] B*£3©£fttt. aME****^-ll 

14$. »*£fc-fr©g«3. 3©M?S&»A/TESLfc 
[0 0 16] i»*«4©^W(4. ffi?mxZ9*~>-& 

»©aa*ff*5. »-a»©aatt. nnm&zitzm 

-©■*MfX©»B»fcUT*©'t'K:aMR**SU * 
KAU7#XC<fcoTi£Kft#X£-iSUfc&. ffla£ 
±#fcB=©Btt*rx©BB«fcUT*©*K:*l6*S 

»s©HH5!f;*©BB»&Bm»cBD«*.TjSR*fT 



(3) -4HW5--2 7 0 99 7. 

[0017] *©«tffa3^-aig©«!iatt» lata© 

»-©B»:itfx©*Bmfc«=©BfMfx©BBB*£ 

i9E©s«*aiaa*«ctT?, aa©js»^x©»B - 
[ooi8] B&Nsa&nii. BE©£HMi©*ia 

*fTfto&BC»xB»©»Jl*fTfc'5«£K. 

2 tee© u >iW©«aB«fT?ff & 

70 [0 0 19] 

[ftffl -b&s i ©«fc 3 c. ffiasiotfu >^ttfcfto 
T*3D. «&#©*« 3*. 'PiftjrffiCffiB 

©BBSrfc^TEBU BfiStSlBKftoTWSO 
T. aMR©ftftK#l/T»BBl03WKV». *0fc©, ft 

JI«©SH#X© 

10«t»C»ftB*»BW©T, BB***l>ft<. JMI&KftW 

ens. 

[0020] »*fli2©±5fc. iaffi©u>?ttffias 

# lOfc. HH35ffofcWB©BH*:&v>T, Bfttf.XBBB 

BE©liI«R««ll2Tlt«*^-ll€aB*fcttB*H 
B**»je»-C. ^»©*«3*tU>3f«JSaBl0«fS 

«... 

[0 0 2 1] r©i^(C, BVJU>^tt»a*10+TK 
ifttfX tH^^7.©WfCAU 7#X##BSn*©T. 
JM©/tU7#X*W#D65©«MlT*, HH©<S 
TZVj±~V2Z. SraBfttfX&BfWxet 
30 *XSfcaB"r*«»tftfc». Mtt>Bft#X*£Sl£ 

fflas»cauAti-r-5©i:aoT, '£9a*tfM±u 

BBfcBLTV»*. 

[0 0 2 2] B*B3KJ:*itf. BB»«*^y-n 
IC 2M©*1R3, 3jWr«f^to*©«B"«SBSnT 
fcO, BB©JBR»X«»«13*J:tf/tU7*^«BB 
14$, W^^t)-a-©SS3. 3©B»*»A/-CB«bfc 

[0023] w*^4©*&ic«tn«, srsg-apg© 

40 «ll:±oT. »BBlOrt©]Sl»Jtf^ft^ltAWftA 
Tl&mt Sfc®. AB©B&#X©H&*£&K:B&1/ 
T. AB©R©W*Bxe?*5'-jSUre**. £©# 
BT»r*©RBSTj*BLfctfc »-©B*W*©BB 
»iB=©BH#X©*B»*£ElceBT*i*fc. 
-ttl-eh©B»35TX©BBB©BCA'J 7#X©3?B» 
««»t. rn&©*BBft©*ftBB©*«38«»i'r* 

BaaMwiau-r*. 
[0 0 2 4] l/frt), K££©aR&£«-r«fttt©R 
tt. sfflM^^x©s-&$at^[cK±t?^5*si?^ig 
50 ansfc©, BBft«Ta-a-*::tftHc*BT?#*. 
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5 

;o o 2 5] w*«5o«fc3ic, meoff-sMotts 

[0 02 6] 

<fc tfECT Jg X K * * £ © «fc 5 iz^mt s 

iff jix tf * *->-«ft©n««i £*-r &«igiT$> 5 , 

-llSjSfHT?**. 

[0027] am*©** 8 1 9 mfc»j*anfc u > 
aiiR*;py-ii*. u>y«©»i«io«f"t:. t*>6# 

Al/&*H6fcftoT^*. *UT.'.Hl (b) fc*-r«k 
[0 0 2 8] H**Ttt, Hr&NttC. AW^f^(Kt» 

»i3*t?o , -MBr?4*wi»anTv»«. *lt,' i 

8 0' MM-rrEtt3nT^«rt»^(K»ffil3a^6flS 
-©#X*«*oU tt©8W#Xttf&«5l3bjJ*Sraf|S- 

.©jffxtww*. 

[0 0 2 9] #Kfttf;iftiMRl3a. 13b tt, 04(C^ 
«3£l*i**&&tM:3iC. CCft#X{RJMFl7o. 17 i 

jWEKStvcuT. ss 3 wkhw- sftfc#*©/;ou 
x««&§i7o, 17 1 a, bbwi 9rjjf^«fca»sriT 

[0 0 3 0] ffl«*10>f>fciSV»T. £M»#;*#!lB«13 
atl3b©ffl(C, /V)7*7> (K»Sl4«neft S tXT H 
5. BI5JC^-r±5IC, AU7«Xttlft«14t>, HC*4# 

w«fc. *«#;i^-iifc£8S*afc*«3 
KttstiTi»T. ^3«KHttsn&**©/;ow2 

2 7&>&A'U7#xa*ifc#ffiT<£5(;:fcoTV>S. A*'J7 
tfXfflMBl o, 21 i ft. , B* 2 3 >J 7#Xgl:at 
«*»ITV>«. 

[0 0 3 1] /tU72f*«IMBi4©Tlctt. «ffl»©# 
X©SftaPttMViT*e-f. Mffll©li?fl#X{«6ffl513© 

ftlWtfXMftttlSa. 13b*Ctt. WW©A*iJ7# 



(4) #58^5-2 7 0 9 9 7 

JtfX«»«1.3a, 13b©»ftP 2 Oft&ftifjsns© 

■c. p«©na©js»^fxt*5u*tii^-r*iittt-p$ 

[0 0 3 2] &Stt#X#*&8Bl3a. 13bi-t-©WS© 

K>j7^fxtt*&a5i4t©wfctt, Bi6tc^-rj;5fc, a 

9ftl0**HKUTV>«SK3. 3*#BJ;'5fc, t- 
^24o, 2 4 i ^ESSn, ^^©H^ffiitStl 

[0 0 3 3] 03 (b) l;it<t5i:. X«dV«2 5 
10 ©WmtC, 2»©S«3. 3ft#«t»SfettlC*DttW- 
T, *MK©ff3A«2 6o, 26 1T&IME2 5fc#£E 

bfc»j&(r&^T*o, E2©^a8ic»tte>nfcW2 

8 £WttT. IWB©»4»^.*>«C**jW»0#W-6nfc 
£f*ffi 25*. M a 2 9 6 *;Uy-SK27lc5t 0 tttt* 
JltT, **;^-«27fc2tt-ftJa6R6S«T**. 
[0 0 3 4]' fc*, 3dWR2 5**^-«27fc*J»f 
Sfctt. ftAttHl (b) t*-r«t3fc, ±H©*-fH 
a? Wc£JMK2 6 0±JKffALfc«. 3HNK2 5©T« 
£Tffl©;*H Kfllfcjf ^a©S8«*tpJtET 

[0 0 3 5] H5CjS i rA5K, B£Mll2©rtj|«. 
t-^IKl&snsttsWlljgU e:©HJ£«©±T* 
0'J>^,3 1> 3 2T->-;l>-r-5t*»C» BKWI12© 

yttttMnofcjteicaren'e**. rtiitML^ H4© 

± 5 ir, U >f tt©S!lllSlO©j6aR 1 6 {c*5t>>T, (§*g 

30 Z.t*>-C%Z>. .. 

[0 0 3 6] ^tC. £©8*K*t»T. AKCHsJa^Xi 

HaO 3?x-cAi.fc'*Ka»in6»dEra«feiiwr*. 

H©*«*^-Ufci6»UfcS»«2 5©WBfe«ffl 
bT> ^^X*«S:©€IS©S«t5(C-&tf-24«:©»«<& 
®t)OJtfc. Sfc. §JI^«Xtt*&gBl3a©2ffi©K» 
tfXM&fno, 17ia>SttAl(CB»)«#X£#f&U <fi 
©SC»^X*»flBi3b©2a©R«ifX«ieflF17o. 17 

[0 0 3 7] *LT, «*n^ftiRyffil3a. 13bffi© 
40 M»J73?X#W&«14©A'J73!fX^I&«21o» 211*5 
ttAiJ7^XtUT, Art«»tS. IWlOt 

SB13a, 13b©mRkaBRanTV>«. 
[0 0 3 8]. C©a*fc*V>T, IWMI4K*»t**I- 

apt©^Kffiasff?i^. *i\ *«*;^-ii£i5i(s 

r pmTEIEU UPSftt-^ 2 4 o. 2 4 i K<fc 
0. ^»«3& 400 < CtrlraSKSL^ 4t>©^-*»T*> 
!TPlCJ:0»Hftt5xlO-'Torr*Trllft"r*. 23© 
lf***fXtt*&&13a. 13a©5tfxyX;V*6, A1(CH3> 3 
5<? #X£&50scciiiiftU 5mTorr tU 2IWBJ«JW*. 
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7 

[0 0 3 9] *AIZ. 80<D/V)713Xi&1&m4e>J3z; 
X)lfrt>. 7;^>^X&#50sccm- 5#|«8itU A1(C 

<Dmn$?.&%tm3b. i3b©#x/x;i^6&o #x 

£&50sccni«L, 5mTorr £U 2 g>ffl#frf-5. X 

c. 8 -Don 'J 7# xft*&gBi4©#x / x;w> &7^rf 

>#X£&50sccio- 5#>WJ8iEU &0 #X£8!iaglO[*J 

A>6l**-f5. £©iH'^i'£20i5iiiOjg-f Al 

2 0 3 ©&ffftJ&g«£J&fi£T£fc. -J&ftlCjg^JIX 
H**~>-T©fi£lg&tc:fcHTte. ^KM^WoaKT 

T, *0«i©fiE^#^1iSllC^LsKKS:ff^«, 3I£ 

[0.0 4 0] -ei:t?*5!Mc*3v>Tii> ^KTOape 

«^x^i?«A^*ff^. *©&£gtt©<fcv>£ffl« 
#Xfl!3&;L#5££fTK )SSt4«tt©Pi**(nJ±S 

[0041] $g-apg©saaam>5£. swales 
tts^-apg©^5!i3isfffe5&je)tc. -i4^ 

-##^#>7PKJ;i9gfflM£5X10-'Torr$-?$M 
■f-5. 8'3©A'>J7#X/'X;i^&7;i':*>#X£#10 
00sccm«fU lOOmTorrlC^-Si^lr, :*'J 7^ X#TJE 
Jfcfc, gft#X#*&g?13a©#X,/X:;l<<!: 

Ka#xgy&g&i3b©;tfx/x;i/;^, *-n-en©#x 

&§50scci^S5f. &Hft#XfiM&aG 
13a, 13bH©AU7#X#Mfcm4*>£0M&3ftS7;V 
=f>^X©)£«SglCi-3T. JSUBftfXOAKCHahflXi: 

#x©?i£W:ffi±3ft-5>. 

[0 0 4 2] CW^ICLT, Wf£fc>1*©S«3, 3 
^AKCHsJs^HmtHjO ^H5tSr^Sl;ffiiSL.. -&W-25 
00|51IS-r-5ri:tC«t-3T, 5500A©Ah0 3 

[0 0 4 3] 0^©gglC^V»T, ttfffi©<fcofcffia 

££#£S8-©ISW#x©ff ami: LT*©«Htg«£ 

££U &ICAU7#X(CJ:oTKM)ft#X£HiLfc 
Ma^#*^-©K^^X©SiS^ICLT^© + 
tcS«££<E>U &fCA'U7#XTgy§C*WX£H§1- 
S^T, S«©JI^X©^B8ft^WW!c^i9«i^ 
Tj^f ^*S©*T^fS r £: <bm bjSULft V>. 

[0044] <&swi. fflffi©sg-ai®©$!iatefTftfr 

H«*£EicB«rr*i#c, *n-€n©ism#x©2? 
h^©wic a* >j 7#x©gffi§i£fs:tt, «jse>^ £ e> 

©6£H^©4UCiijfa©S«£jijBS1*3;i£^, US 

£AftV>. 
[0 04 5] 

[^BJ©^*] Gl±©«fc5fc»*Wl©»W»cJ:ntf, 



(5) #58^5-2 7 0 99 7 

8 

u>^tt©i!ia^io*T, njn^isjicffifewiwiiTEB 
* nfc«»«t ©»« 3 *» HC-r * mm c * o t h 2. ,© 

ft#x©^9&A£$*«icfTft5£ta^£5. * 

[0 046] 2 ©^^tr«tn«, 'J > jW&Bft 
10K. mWJzmtismzt/V) 7^xft*&Bgl4*^S(r 
ER*nrv»*.fc», iueti«i2TS«*;i/^-ii*a 
20 «*fcttra*Bteatf*«ttT, ®*4#x£a-u7#x 

+ fcX5fcaiil/TJ*ltTr*, gSK3SLT^-5. f ft 

t>^, sa©is»^x?£3?sicj!iasicuitAn-r$* 

[0047] mxm 3 ©± ^ t-> 2 «a©a«£#*-&fc 

a-u 7^x*t^jj@sns*iiic-r«. n tT, mmz~®. 

[0048] »*«4©^tc±n«, irfsn-aie© 
ffla»c*oT, Ma^io«©s«^xs^icAnift^ 
a? T^K-rs^tT. HH©Bi&fi!are€r, sfc^apt 

©MSB. ^-©JS«^X©#BBa<!:^-©K^^X© 
*Bft*«S»cEBl/T, *©+££«;WHl(ebTiij! 

r^fc*. aiia&swi^-rs. 
[0049] »*«5©«t^fc, wiH©m-ia;isg©ffls 

u >^tt©fflasio*t?ff ft ^ i. s-aPt©«ia(r 

^*#x£&£ffl&tcfTft5;i£#T#. IB-SPg© 

^Kfc«i$wicffft3rt*fe#s. i^i;«.a^ 

10t?§I^^^T^-S^©^%ffft5©T, as-apt 

saagaswis^-rs. 
[0ffi©ra*ftittM] 

[01] #fPJC<fc£K^lgxtr**->-gei5<fctfIjS 
[02] if*«l~3E«©H?lxhr^*v-8B© 

[03] W£^^mm-z>mwL*)i#-*7F.-tm-v$> 

40 [04] mx*mm<»wmw:t>%. 
[0 5 ] nu 7fi7,<mm<Dwmwzb%* 

[06] Mffi©«K®fffi0TS5. 

[07] «*©js-7^xbf^+^-Ke©^a©a^ 
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